Abstract: The purpose of this study was to examine the trait impulsivity of patients with a major depressive disorder and to explore the possible connections between impulsivity and clinical and sociodemographic variables. The sociodemographic and clinical properties of 60 patients with major depression, who were euthymic according to Hamilton Depression Scale scores, were recorded. Their trait impulsivity was evaluated using the Barratt Impulsiveness Scale (BIS-11) and the impulsivity subscale of the Temperament and Character Inventory, and the results were compared with those of 50 age-and sexmatched healthy controls. We used general linear model analysis to evaluate the manner in which the variables contributed to BIS-11 scores. Some impulsivity scores were higher in those with a major depressive disorder than in comparison subjects. There were significant effects of education and sex in these differences. Elevated BIS-11 scores were associated with a history of psychotic mood episode and suicide attempts. These relationships persisted when age, sex, and education were taken into account. These results show that, after accounting for common confounding factors, trait-like impulsivity was substantially higher in subjects with major depressive disorder than in comparison subjects and may be associated with sociodemographic and clinical properties.
I
mpulsivity is defined as a predisposition toward rapid, unplanned reactions to internal or external stimuli without regard to the negative consequences of these reactions to the impulsive individual or to others. Although impulsivity can be present in any individual with or without a DSM-IV axis I or II diagnosis, it is more likely to be present in individuals with certain psychiatric disorders, such as personality disorders and substance dependence. The association between these disorders and impulsivity is at least partly caused by the manner in which these disorders have been conceptualized, with a lack of behavioral inhibition being an element of all of these disorders (Moeller et al., 2001) . The results of a principal components analysis of the Barratt Impulsiveness Scale suggest a three-factor model of impulsivity that includes greater motor activation, less attention, and less planning (Patton et al., 1995) . Because these three variables have been implicated in impulse control disorders, it is possible that different psychiatric disorders are related to impulsivity through the different patterns of these underlying mechanisms (Moeller et al., 2001; Najt et al., 2007) .
Impulsivity has been mostly studied in bipolar disorder among the major affective disorders. It is a key component of the manic behavior of bipolar disorder and is increased in bipolar disorder, even when patients are euthymic Swann et al., 2008) .
Although the relation between impulsivity and depression has been considered as a significant feature, impulsivity has not been widely studied in major depressive patients. To date, the studies examining impulsivity in a major depressive disorder (MDD) have been focused on the association between impulsivity and suicidality. The major limitation of these studies conducted on patients with major depression was that all patients were not euthymic and mood states may affect the results (Lejoyeux et al., 2002; Corruble et al., 2003; Westheide et al., 2007) . Furthermore, these studies demonstrated limited and controversial findings about impulsivity and its correlates in patients with MDD.
To our knowledge, there is no study that specifically examined the relation between sociodemographic and clinical features and impulsivity in patients with MDD. In our study, we used the Barratt Impulsivity Scale (BIS) and Temperament and Character Inventoryimpulsivity subscale (TCI-NS2) in patients with euthymic MDD and made it our goal to find the differences between a) patients with MDD and healthy controls and b) depressive patients with different clinical and sociodemographic properties. We examined trait impulsivity in major depressive disorder in relation to demographic characteristics and the course of illness. Our hypothesis was that euthymic patients with MDD would have higher impulsivity scores than healthy subjects and that some clinical and sociodemographic features would be differentially related to impulsivity in subjects with depression.
METHODS

Subjects
This was a cross-sectional study. A total of 60 euthymic patients who met DSM-IV criteria for MDD and 50 healthy controls participated in the present study (American Psychiatric Association, 2000) . The subjects with MDD were recruited from previously hospitalized patients in the inpatient unit at the Ankara Ataturk Education and Research Hospital. The study was reviewed and approved by our institutional review board. Before study-specific procedures were carried out, the study was thoroughly explained to the subjects, and written informed consent was obtained. Clinical variables were collected through psychiatric interview and through a review of the patient charts and inpatient files. All of the patients were in a state of remission at the time of testing. Remission was defined as a period of at least 2 months during which the subject functioned well (subjectively according to the patient and objectively according to his/ her psychiatrist) and the Hamilton Depression Rating Scale (HDRS) scores were below 7. In addition, 50 control subjects matched for age, education, and sex were tested. Inclusion criteria consisted of being 18 to 55 years old and being in remission for two months (HDRS score G7). The subjects who had other disorders that could have an influence on cognitive function (significant neurological and physical illness, substance abuse or dependence in the past year, electroconvulsive therapy in the preceding year, and intoxication or cerebral trauma history) and those who had comorbid axis I or II disorders were excluded. The controls were also assessed using BIS, TCI-NS2, and HDRS. Exclusion criteria and the age range of controls were identical to those of patient groups. The control group was comprised of healthy volunteers with similar sociocultural backgrounds to the patients. Controls had no psychotic or bipolar relatives and had no history of psychiatric treatment.
Clinical Assessment
The 17-item version of the HDRS was used to assess the severity of depression. Impulsivity was assessed using the BIS-11. This 30-item self-rated scale has three oblique factors: attentional/cognitive, which measures the toleration for cognitive complexity and persistence; motor, which measures the tendency to act on the spur of the moment; and nonplanning impulsivity, which measures the lack of sense of the future. Items are rated from 1 (absent) to 4 (most extreme). Therefore, the possible scores range from 30 to 120; nonpsychiatric controls generally score in the range of 50 to 60 (Patton et al., 1995) . In addition, the impulsiveness subscale of novelty seeking in TCI was used to measure impulsive temperament. This is a 240-item self-report questionnaire, developed by Cloninger et al. (1993) according to the psychobiological model of temperament and character. All questions are answered by ''yes'' or ''no'' by the patients. Novelty seeking is a multifaceted higher order temperament trait consisting of four lower order traits including ''impulsiveness'' (NS2).
Data Analysis
We used SPSS for Windows 16.0 version for all statistical analyses in this study. A confidence interval of 95% and a two-tailed p-value less than 0.05 were considered statistically significant for all analyses. The variables were tested for homogeneity of variance using the Levene test and for the normality of distribution using the Kolmogorov-Smirnov test. Data that departed significantly from normality of distribution or homogeneity of variance were analyzed nonparametrically. For a comparison of the sociodemographic characteristics of patients and controls, a chi-squared test was used.
Pearson correlation was performed to analyze the correlation coefficients between mood state (scores of Hamilton Depression Rating Scale) and impulsivity scores. To determine the factors that have association with BIS-11 and NS2 scores, the first statistical analysis was performed using the one-way analysis of variance with post hoc Tukey test and t-test for independent samples. A risk factor model was formed using these results, and these variables were used for secondary analysis. Secondary analysis involved a multivariate linear regression analysis approach to analysis of covariance. Age at illness onset and years of education were continuous variables; sex, suicide history, and previous psychotic mood episode were dichotomous categorical predictor variables; and BIS-11 and TCI-NS2 scores were the dependent variables.
RESULTS
Sociodemographic and Clinical Features
A total of 60 patients with MDD (36 women and 24 men) and 50 healthy controls (26 women and 24 men) completed the study. The mean age was 33.85 T 6.88 years for the patient groups and 31.90 T 9.51 years for the control group. Two groups were compared with regard to age, sex, education, occupation, socioeconomic class, and status of smoking. As shown in Table 1 , the patients and controls did not differ significantly in any of these features, except for marital status.
The duration of illness was 5.74 T 3.55 years. The average age of the first depressive episode experienced by the subjects was 30.14 T 6.22 years. The mean number of depressive episodes, psychotic mood episodes and hospitalizations were 3.34 T 1.66, 1.6 T 0.51, and 1.58 T 0.53, respectively. Among the patients, 43.3% (n = 24) made at least one suicide attempt, and 36.4% (n = 14) had at least one previous psychotic mood episode. The mean T SD HAM-D scores were 1.78 T 0.61 for the patient sample and 0.84 T 0.42 for the control sample.
Impulsivity and Associated Clinical and Sociodemographic Features
BIS-11 total, attention, and motor and TCI impulsivity scores were all substantially higher in subjects with depression than in healthy comparison subjects, as shown in Tables 2 and 3 . We next investigated the role of education, age, and sex in these differences. We conducted general linear model analyses with age and education as continuous predictors; sex as a categorical predictor; and BIS-11 total, attention, motor, nonplanning scores, and TCI impulsivity subscores as dependent variables. Sex significantly contributed to scores on BIS total, attention, and the TCI impulsivity scale. Female participants scored significantly higher on BIS total, attention, and TCI-NS2 scales (BIS total: 58.2 T 8.2 vs. 55.3 T 5.4, t(108) = 2.1, p = 0.026; BIS attention: 15.9 T 3.8 vs.
14.6 T 3.07, t = 2.04, p = 0.043; TCI-NS2: 3.2 T 1.6 vs. 2.5 T 0.98, t = 2.62, p = 0.001). Education significantly contributed to total, attention, and motor BIS-11 scores after statistically controlling for the main effects of the experimental group. Age did not contribute significantly to any impulsivity score. There was an interaction between sex and group in nonplanning impulsivity. This interaction reflected increased nonplanning impulsivity in subjects with female patients than in those with male patients and female control subjects (F = 5.29; p = 0.001). BIS and TCI-NS2 scores had negative correlations with years of education in subjects with MDD (n = 60); BIS total, r = j0.297, p = 0.021; BIS attention, r = j0.364, p = 0.005; and TCI-NS2, r = j0.277, p = 0.32. There were no significant correlations between BIS-11 scores and education in comparison subjects (p 9 0.366; n = 50). The number of suicide attempts significantly and positively correlated with BIS total and attention scores (r = 0.396, p G 0.05 and r = 0.459, p G 0.05, respectively). The number of psychotic mood episodes significantly and positively correlated with BIS motor scores (r = 0.929, p G 0.001). We did not find any significant correlations between age, age at onset, duration of illness, number of hospitalizations, number of depressive episodes, and any impulsivity score (Table 4) .
We investigated the effects of age and years of education as continuous predictor variables and of sex, previous suicide attempts, and previous psychotic mood episodes as dichotomous categorical variables on BIS-11 and TCI-NS2 scores. The results, summarized in Table 5 , showed that education and age did not significantly contribute to any impulsivity score. Previous suicidal attempt significantly contributed to BIS attention scores, whereas previous psychotic mood episodes significantly contributed to BIS nonplanning scores. The BIS attention score was significantly higher in subjects with depression who had made suicide attempts than in those who had not (19.2 T 1.4; n = 60 vs. 17.4 T 1.1; n = 50; t(58) = j5.16, p G 0.001). The subjects with depression who had not made suicide attempts still had higher BIS-11 scores than did the comparison subjects (BIS attention score, 17.4 T 1.12; n = 34 vs. 11.9 T 1.8; n = 26; F = 200.5, p G 0.001), confirming that elevated BIS-11 scores in major depression are not entirely caused by the presence of suicide attempts. There were significant effects of sex on the BIS total, attention, and nonplanning and TCI-NS2 scores (F = 7.56, p = 0.008; F = 6.89, p = 0.011; F = 12.18, p = 0.001; and F = 6.75, p = 0.012, respectively). In addition, the interaction between suicidal attempt and psychotic F ratios from general linear model analysis are shown; df = 2. The current age and years of education were continuous variables, group and sex were dichotomous categorical predictor variables, and BIS-11 and TCI-NS2 scores were the dependent variables. The p-values of the F ratios are enclosed in parentheses. Significant F ratios are boldfaced.
BIS-11 indicates Barratt Impulsiveness Scale; TCI, Temperament and Character Inventory; TCI-NS2, TCI impulsivity subscale. mood episode significantly contributed to nonplanning impulsivity (F = 5.71, p = 0.021; Table 6 ).
DISCUSSION
To our knowledge, this study is the first to specifically examine impulsivity and its correlates in patients with major depressive disorder in a euthymic state. The present study mainly demonstrated that impulsivity, measured using the BIS-11 and TCI-NS2, was substantially higher in subjects with MDD compared with healthy comparison subjects. In contrast with our finding, Westheide et al. (2007) found that patients with major depression did not report increased impulsive behavior compared with healthy individuals. Two studies reported that euthymic unipolar patients scored significantly higher than healthy controls only on motor impulsiveness, and they suggested that motor impulsivity may be a trait that differentiates unipolar individuals from healthy ones Hur and Kim, 2009) . However, previous studies have some methodological limitations (e.g., relatively small subject sample sizes; Peluso et al., 2007; Westheide et al., 2007) ; they analyzed patients during the different phases of illness. Moreover, the mean subscale and total BIS-11 scores of our controls are considerably lower than the scores of control subjects in other studies.
Our study shows that one dimension of impulsivity may discriminate previous suicide attempters and nonYsuicide attempters on the cognitive dimension. BIS attention scores are higher in suicide attempters than in nonYsuicide attempters. In addition, the number of suicide attempts significantly and positively correlated with BIS total and attention scores. In terms of clinical implications, it could be assumed that suicide attempts in depressed patients are facilitated by high levels of cognitive impulsivity. This finding was supported by other studies that address the relationship between suicidality and impulsivity in major depression (Corruble et al., 1999 (Corruble et al., , 2003 . Our finding differs from those of other studies focusing on interepisodic impulsivity. This finding indicates that the interventions that decrease interepisodic impulsivity may decrease suicidality in major depression and should be confirmed by longitudinal and intervention studies.
Another important result of this study was that depressive subjects with previous psychotic mood episode had higher BIS nonplanning scores than did those without. In addition, the number of psychotic mood episodes significantly and positively correlated with BIS motor scores. The patients with psychotic mood episode tend to have greater illness severity and suicidality, a greater likelihood of relapse, and poorer psychosocial functioning compared with nonpsychotic major depressive, particularly when examining patients whose depressive episodes had remitted (Aronson et al., 1988; Serretti et al., 1999a Serretti et al., , 1999b Thakur et al., 1999) . Higher impulsivity could make depressive patients more vulnerable to experience psychotic mood episodes, and it may be a factor underlying poorer prognosis and psychosocial functioning. Otherwise, multiple episodes of psychotic depression cause permanent damage to the part of the brain related to impulsivity, which may somehow contribute to kindling (Post, 1992; Post et al., 1986) . It seems difficult to differentiate between the ''cause'' and the ''consequence.'' Distinguishing between these two possible explanations is only possible in longitudinal studies of patients before and after the onset of recurrent depression.
In the present study, we observed significant sex differences in impulsivity scores. Female participants scored significantly higher on BIS total, attention, and TCI-NS2 scales, whereas female patients scored higher nonplanning impulsivity than did the male patients and female control subjects. There were also significant effects of sex on BIS total, attention, nonplanning, and TCI-NS2 scores in comparison between psychotic and nonpsychotic and suicidal and nonsuicidal groups in a multivariate analysis. It has been reported that there were sex differences in the clinical presentation, symptoms, and course of depressive disorder. On the other hand, there do not seem to be consistent differences between men and women on impulsivity (Feingold, 1994; Patton et al., 1995; Reynolds et al., 2006) . However, it has been reported that sex differences influence the performance in laboratory and psychometric measures of impulsivity in borderline personality subjects. Subsequently, the authors suggested that sex differences in central serotonergic function may contribute to variations in impulsivity (Soloff et al., 2003) . Women have less serotonin transporter binding in the prefrontal cortex compared with men (Mann et al., 1996) . Higher impulsivity in our female subjects may be associated with this serotonergic dysfunction. Future studies should clarify whether trait impulsivity has biological meanings in female depressive subjects. This finding could also provide a new area for the studies examining sex differences in major depression. We did not find any significant correlations between the age at onset, the duration of illness, the number of hospitalizations, the number of depressive episodes, and any impulsivity score. This finding may suggest the possibility that impulsivity may be a personality factor that may contribute to the onset of depressive disorder rather than to a consequence of repeated episodes of illness or the sequel of disease process. However, we cannot exclude the neural effects of previous drug exposure. On the other hand, we observed that the length of education significantly and negatively correlated with impulsivity, whereas there was no significant correlation between age and any impulsivity score in subjects with depression. Impulsivity may be affected by education and age. It has been suggested that education could potentially provide cognitive tools for counteracting impulsivity (Barratt et al., 1999; Glahn et al., 2006) . Swann et al. (2009) found a stronger correlation between education and impulsivity in subjects with bipolar disorder. However, we could not find any study that examined the association between education and impulsivity in major depressive patients.
LIMITATIONS
As with many studies in the field, sample size was relatively small. As with most studies on patients recovered from depression, all patients were taking antidepressant medication, which may affect impulsivity measures. None of our patient group had any other psychiatric comorbidity, and the sample may not be representative of the clinical population. Having such a sample, however, suggests that these deficits are specific to depression and are not caused by other comorbidities. An obvious drawback of the BIS-11 data is that they are based on self-report. It is therefore important to examine the relationship of this scale using objective measures obtained by formal cognitive testing and we plan to focus on this in future studies. This is a cross-sectional study of baseline parameters; hence, the longerterm associations between impulsivity and clinical properties were not addressed. There is a need to examine the longitudinal course of illness in these subjects and to evaluate the complex interrelationships among impulsivity and sociodemographic and clinical properties as well as the impact of psychopharmacological and psychosocial interventions.
CONCLUSIONS
In conclusion, based on our results, patients with euthymic major depressive disorder may have significantly different impulsivity scores compared to healthy people, and patients with different clinical and sociodemographic characteristics may show different impulsivity patterns. To our knowledge, this study is the first to investigate the association of impulsivity with such broad sociodemographic and clinical information on patients with only euthymic depressive disorder. Despite this, our results should be interpreted with caution, because our sample is relatively small and consists of patients from only one clinic; therefore, they may not be representative of the general depressive patient population.
